Monocyte chemoattractant protein-1 alters expression of tight junction-associated proteins in brain microvascular endothelial cells.
The chemokine monocyte chemoattractant protein (MCP-1) is recognized to mediate extravasation of mononuclear leukocytes into the brain during a variety of neuroinflammatory conditions. In large part produced by parenchymal neural cells during these disease states, it is unclear how this chemokine can stimulate the migration of circulating leukocytes that lie behind the highly impermeant blood-brain barrier (BBB). Based on the premise that disruption of tight junctions (TJs) could foster leukocyte extravasation, experiments were conducted to test the hypothesis that MCP-1 alters the expression and/or distribution of the TJ-associated proteins zonulae occludens-1 (ZO-1) and occludin in brain microvascular endothelial cells (BMEC) comprising the BBB. Exposure to MCP-1 caused a loss in immunostaining of ZO-1 at inter-endothelial junctional regions in both cultured BMEC and isolated brain microvessels, as well as a similar effect on occludin in cultured BMEC, but did not alter occludin staining in microvessels. In cellular fractionation experiments, ZO-1 associated predominantly with the detergent-resistant cytoskeletal framework (CSK) in both cultured BMEC and brain microvessels, while a slimmer majority of occludin partitioned with the CSK. Following MCP-1 exposure, ZO-1 was reduced in the CSK fraction of cultured BMEC and microvessels, with a shift of ZO-1 to the detergent-soluble fraction in both cases. Occludin exhibited a similar pattern of MCP-1-induced loss and shift from the CSK in cultured BMEC, but remained nearly constant in microvessels. Lastly, expression of caveolin-1, a major structural component of membrane microdomains thought to be functionally complexed with TJs, was additionally altered by MCP-1 treatment of both cultured BMEC and microvessels. These results indicate that, in addition to its chemotactic activity, MCP-1 might alter BBB integrity during CNS inflammation.